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magmas?— rntu (ioo> 

fTlwf«t-5«fc^lC$!)P$nfcC r . Pt. Pd. Au. F 
e, Ni. MgOX14N i CXDHtLfrZMlinZTimb 

iU StcL l o»ttItl6*JB£. 

PXD > 3 0 0 0 - (5£l) 

{IU P14Ar#XI£ (Pa) . DlJj'-yv HKB '» 

8§g§ (mm) . ^JtT^ttffiBlC^T^/W^JifcR 

[«*«3] ffiGLloSjlll^ia. FePt, 
CoPtXttFePd, S^Ctl^>cD^^ep£-2)C<i: 
««r«fr*. m?£m 1 KEfcroSHS^Ss. 

[0 0 0 1] 20 
[0 0 0 2] 

[0003] ^ft. c©E»«t«:tf± rs#§3S*S;j 30 
£ ffis-r -5 eswsSjwh ^ 6 tix v » -s a*, mtz z> is mm. 

E»6*8T5*ftil/T. ESJRfflSiB^iailcafl;^ 
? h;H&flJttflM**E*-r* ra«[B»*SCJ (S. Iwas 
aki and Y. Nakamura; IEEE Trans. Magn. , vol. MAG-1 
3. pp. 1272-1277. 1977) a*ttB 3ftTlr>*. 

[0 0 0 4] «aE»tt»tLT»4. l>fn©8 

i^Cfe^Tfctaili: LTC o - C r ^^-^^(c 

- C r 3&^&G)»JiErRHt«iHW-r* d t*»T*, bfc 

Co-C rS$£i»&jft«Jt¥EM^£fct;i&lft£ft 
[0 0 0 5] 
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and S. H. Charap (IEEE Trans. Magn. . vol. 30. 4230 

{i994))«?i:«to«ssnrt^4. 

[0 0 0 6] :ni:»lTMEMi»ai4, R«KG» 

^SClC^LTffiffiTfeStU^CliAiS. Iwasaki. K. 0 
uchi and N. Honda (IEEE. vol. 32. 3795 (I996))^IC 

[0 0 0 7] LfrLti.tf*>, #. f-tP. fflisj. cft-t (B 
#j£JH««*£iS. 21. 293. (1997)) <blz£Z>itnm 

[0008] z\<DffitzM$LMmt, mmmiz&i-fzm 
m.WT-omm.tt-)^— (k»x V ) <h. ^<nm.^ntz 

mOom&frZOf&x.*}],*?— (k B xT) «t©rt^/Js 
[0 0 0 9] 

(K u Xv) / (k B XT) - (3£2) 

[0 0 10] Cttte. EatroSlfiBEffclCfl&fcoT. fSM 
*;i^-J±£*£ < -r-s&icte. E®«^foo«safi8 

[ooii] Kt»iisatt«aa*tfe*#-r'5«» < !:u 

T. K. R. Coffey. M. A. Parker and J. K. Howard (I 
EEE Trans. Mag., vol.31. 2737 (1995)) 914. Llo 

€? -5 Sit ES^iC IC ffl I »-5 d <t 14 BUST & -5 „ 

[0 0 12] $e.!C. T. Suzuki. N. Honda and K. Ouc 
hi (J. Magn. Soc. Jpn. . 21-S2. 177 (1997)) L 

? i& m i k ik ma m & t c m t -& tn % i> % £ •* \ x i » -o . l 7) > 
nTi^tntAf. sfc^isrofisaESffi^TfflVie 

n*5 0nmafl[«T«)it»-C»4, «R»tt**LTt» 
U^. fSoT, CCDSST'(4^Eii<S{*<iiLTffl^-5 
d<t(4T i #/i^^ 
[0 0 13] L 1 o^MB'I^»^WSulS^tt 

Rffi^M Watanabe and hi Honima (Jpn. J. Appl. Phy 
s. Vol. 66. 1692 (1995)) lc<fc 9M*£nTI^5#. M 
g om^SS^14ii5fffiT'^^)ijflc, IfWlCA- K^-f 
X^S&tLTJSffl-f -2>C£14EiiT-;&-5„ Sfc. 6 0 
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m^mmi t&d, m'^&mmi.tzm^izte, mwj-i 
xrf±z<Tfttttes/Nj)m<bnte\,*mz. mmm 
mft£Lr\ttm^foz>ctfr^%iz^m-£tiz> 0 
[ooi4] z:<D<kotez.£frt>. jiMmz&m»]mu 

cools] ^cT+*mmz£i±<nmmzm&rc&2ft 

mzmmm\z&v&mm<DU&&7£mzmnz>tmm 
i$(DMmj5m$:mm-?z> z. t \z$>z> 0 

[0 0 16] 

mf&-?z>fci&\z, ^(D^ou^^mcxi^o 

m\zmmmu< <d jj&T*mmirz>b<D'v&z> 0 20 
[1 ] mmhisKitft&m^TmmcDmmwtk&fto 
mmmm&nmmjjmz&^T. jggh&^mo)^^- 
fiWi (100) <D&&mfimfa£WfTizuz><ko{zmm 

$nf;Cr, P t . Pd, Au, Fe, Ni, MgOX 

MliJ£*&/f £#S> pxd > 3000 £$S£:"riE 
miz&^Tx^v?!&m\z£QftM^zz£&ftm£T 

&mm-?Z> 0 ffiU PHAr^E (Pa) , D\Z?- 30 

Vv hmfommm (mm) . 

[0017] $bC, [2] »CT»Jia*C r^fe** 
&JS*£ [l] $m<DMmjj&£. [3] 

ffiffBL 1 o^MiUJ^Ute, FePt. CoPt, Fe 
Pd. RZf£nZ<D&&fre>tiL2>ZLiit>mWL<D [ 1 ] E 

[0 0 18] 

[ftUB] *8fl(DcI;5ftL l o»o«SH§ftfeffl^T» 

K/j^/<cS««ffiatttf»SIia^jgW Lit— WIchLT. 

[0 0 19] LfciWoT. *»W©C©«i6#fti::J:n 
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[0 0 2 0] 

[0021] ^t>b<^7 , c^ffi^Tm^^feiis^^ 
«ia»«*«)Sifi*ffiiUTta. 0y*«, jested© 

5 5-»ft4« (1 0 0) <0»»H#«R£¥frlc&S£ 
5JCft(Wanfc«AtfC r , Pt, Pd, Au, Fe. 
Ni, MgOXUN i 0<Dffitlfr%M&MAjfzjc^hls 

(SI) S:»lfc-r«k-5?i«H^*^TX^y^ricl«»cJ: 

[0 0 2 2] PXD > 3 0 0 0 - Kl) 

fefe'LutO^frSTH PteArtfXIE (Pa) ft*;fo 
U Df4^-yy hSSmiENI (mm) SSLt^S. 

ffi£<nmftffi7£$k (int>3ooo) <k 

[0 0 2 3] C(7)<fc^lCbT*5g^«a!iS^ffiTtt, C 
r, Pt, Pd> Au, Fe. Ni, MgOXliN iO 

[0 0 2 4] Ctl^TililScD (10 0) JSgSfCSSW^ 
(0 0 1) »ffl®lC*3t+S»fW4<hl^li;T&0. ^^c^ 

BBtfc) 110^-^#bs) ©ttWttfc 1 0%£TFi/hS^£ 

l i oMmm&&m<Dmfa&mwizmzmnrc 

[0025] ^btc, Tmm<D'(i o o) «safficoisr6] 
tt^^]±^i±^^. b\s<mm&&<DMm<D%>izmik 

[0 0 2 6] &*5, *«9IK:i3t*<5 TL 1 o»S19^ 
Cite, FePt, CoPtXIiFePd, 

. [0 0 2 7] fzfzL. CCOm&lZh (SI) <D*frttK 

y^figKffitCckOf^K-r^lRlC, PXD <7)ffirt*t>L3 

ttS^Ct^T'tft^. *fci£t;:. CC0PXD (Dffl 

an o o o o^±T'$>^^, ^.m^izm^nmu^m 

± L H tf ^ DTft<, AMSS^SdHtciB < ft 0 . 
^ffl±01fi^b(i!f^L<^^o ^itCOl 0 0 0 0 

(Si) ri^TPxD Ofico^H. iP^3 0 0 0i^± 
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1 0 0 0 OUTlZit&lZgMLT^&o 

[0028] li oj&mm&&mftm&r<D&tiL<Di&m<n 
a*. mxatiaufiF e p t <Dm&. $mo ot- soo 

» 5 n m- 2 0 0 n mlSOKIWi 1/ ^. 
[0 0 3 0] St*Jl 2 \Z&tfZ> C r £*:fejf ( 1 

0 0) f£&m<D&fa&<DM'®\Z-3^T* MAtfMgO. "> 

mz^<»m^mw\z%m~?z>. 

(XID Li -Li en Lee. B. K. Cheong, D. E. Laugh 
hi in, and D. N. Lamberth (Appl. Phys. Lett. 67 (19 
95) 3638) ; 

C£SK2) H. Kataoka, T. Kanabe. and H. Kashiwas 
e (IEEE. Trans. Magn. ,31 (1995) 2734) . 
[0 0 3 1 ] &43, C r (100) MSBftttfi, o-/* 

[0 0 3 2] 2*>{Z*mmz&rt2>C r&&m\t. ffl^ 

coco-c r&&&mmi&fc<DTwmtimMiz. tl 

A 1 fc£©WttfcfllT*?K C r cDif£ B B B «igT^£ 
0U*.friT i 1 0^%S«Tt)Pl«Et?* 

[0 0 3 3] 1 ) **J6»»M<&Mifi#fclc«fcn 30 

tan?**. mw>mzms>£i,Tm7L&/\- Kf-<x^ 

[0 0 3 4] 1 ) W*Lfctt^W-t-«)flJlcO«.t» 

»J«Kt5*\ t>L<tt»^»<^«||©»lCPd, P 
t XttAu&d:SnBtC«^-5ilt'bPl(IBT**. $ S(C 
tt. ES4#tt(BfflfHI(B»tC, F e, F e S i 

[0 0 3 5] **W0)Bjfi*ttlCJ:0»J«*tl 
(l) IS B B B iB^tt&^Sffiii(7)I¥«lcKbT{4, C 50 
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u-KattSrffllrifcXiBlHlWtCctOfT^. *fc«flij«0) 
»Bfi«0)ffMiBtt, T.Suzuki. N. Honda and K. Ouchi 
(J. Magn. Soc. Jpn. . 21-S2. 177 (1997) ) KJ: 0 ^£ 

nTi^5a0®^jE^ H B B f c t (ooi) ®iff»offiffi 

[0 0 3 6] ( 2 ) BAf»ttO)ff fi(2. ^S^j^^It 
(C<t OT. Suzuki, N. Honda and K. Ouchi (J. Magn. So 
c. Jpn.. 21-S2. 177 (1997) ) t^^nt^^J; o \Z'ff 

3) &cx (^4) fefflii*. fin*.. 

M r ±/M r || > 1 - (5t3) 

{0 L^OSIC^^T, " Mrl" iScfctf" Mr ||" te, 

(emu/cm3) ^SE^bLT&D, SchLTiil^ 
[0 0 3 7] 

Hcl/Hc || > 1 - (SC4) 

m LZL<D^\Z^X. " Hcl" *3cfctf" He ||" tt, 

Kffi«c»LT^n^nsia^<hHrt*i«ojri«* (o 

[0 0 3 8] Z.tlt> (S3) <h H4) tt, ^ffi^H^ 

[0 0 3 9] (3) mEco*:^$coi¥{ffi(c^LTti, 

«AH ItS^T-. #*iS«r, *F*3-& (B#*SJ?!ffltM 
^#g£, 20. 77 (1996)) . 
[0 0 4 0] j^T, *^WS:igfflbfc«"3^<7>PUlr^ 

[0 0 4 1 ] 

iz&n\£, WD^oizmmzn&o 

[0 0 4 2] A- Ktt-T X^ffl^f^XS1S±fC, MgO 
><r i"KI ; 7^hD>7/\7^Sj (w«fcOIKI5M On 
rru KlCCr£ rDCT^hD^A'-^Sj (CcfcO 
if7 0nm^gL, MCF e P t h^ffl 

ii rRFx/v^sj «c«fc0Sffi?aa4 5 oricxi^i? 

4 3nm^S« 0 :nbMg OS^C r £rf£gJ-T£ 
BScDtfxmteO. 2Pat*D, FePtfPSm^X. 
J± (P) ttlOOP at^l C1C0P#(7)^— v hSS 
P^Hi (D) IJ5 0mmT*5. «tot, PXD=5 0 

[0 0 4 3] («UB2ft* 1)01 iCte, ±3$C£>;frffiT7fc 



(5) 
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*D<, f e p t mmG&comi&ti'tcDSifa&tL'Ttem 
mm%^mz&mu&£hfe^m(n^7-m%L too 

EP*>. ffi^IE^fitf) f c t (0 0 1) ^mmm^m^ 

[0 0 44] Cr (2 0 0) <DUy*r>!fj3 — Z? 

*fit<gte2. 8jgT^0> FePt (0 0 1) IZ^^T 

[0 0 4 5] [SI] 4"<D^-*iCJ:n^JA«, ^fi 
^fS]<hffirt^f^](D?^ga^^It<Dffl. EP*,Mrl/Mr 10 
|| = 2 4. 4 8T&£>d££, ^ffl^fS]i:BF^^^]cT) 
Jn^^^itcDfil. IP^Hc_L/Hc|| = 5. 8 3T^ 
Z>Z.£.£tftifrZ>. Hl^JlC^^TH PX 

D=5 0 0 0c7)^^TM^L,^^^^^^^>^ffl^ 

&&<?>mM£btez>m&. j$mmit<Dit=2 4. 48. 
0 < , «pic*n*rpj©ffl[^a 0 * ^ n c £ 

[0 0 4 6] £fz. m2<DZf : ?'7fr*>\Z*¥£W<DMmj3 

r*Jt»«o«E*S««CctSWBI^fi8««rtt (88) t 
it^T, Mrl/Mr || Rtf Hcl/Hc || a** 

[0047] (jt«« i ) *%w<nwkm-j5mztt'?z> 1 

fc. Tft*3l3, A-H^X^ffl^^XSfiitc, fig 
F e P t h Srffl V> R FXAW Affile J: O 5 

2nmraif;-«T^^, fc*:U dtf) F e P t f£iJ 
m<DX7s]£ (P) ttl 0 0 P aT*9. 30 

mmm (d> itsommTftwaa (sen ^ssfc-r 

P XD= 5 0 0 0c7)^^cT)^JTfe^o 
[0 0 4 8] L^U H7«crofi£*ft«T«J«Snfc 

n*t>©f4. H*anfcni«T/t^->««*-r»i<, (i 
i i) EiRiTfco, cnttSitaa**ttJc«ffi&Erpi 

[0 0 4 9] (tk»M2) *5SW<Z)»iS*ft(C»* 
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BiSLT**. -Tftto-fe, F e P t fls»«W>2f*BE 
(P) £5 0 P aTfr^> IS5 2 nmCfi^LtW 

Lfzo WZZtUt (5tl) S«ltS4^PXD=2 5 0 

[0 0 5 0] C©Jg*»6nfcBI8(C<tn«, CGO»Bt 

fi8{fc(DJta>tt. BP"6Mr±/Mr|| = 0. 8T^0, 

[0 0 5 1 ] 

[^SS^J2~6] *5EM©«ig*ffiS:iilflaLfc«ftO* 

[0052] ±e««m i cde« cbnttttmRfifi. #j 

AfiFePt^iBf^K [Si] fc^t-£^ft&^ 
frT, mi IB (SCI) t»&-ra*©««T»«Mti*©H 
m&ftVo *®£tt*frfcUTtt. [Si] lc*U*sn 

^wn^Huia (sci) s«fcufcfe«)T*s. -rat) 

^S£#y 2 : PXD=3500. SB«ft;<DJt= 4 . 7 
7. 6ta*60it=3. 0 6, 

*JS#J3 : PXD = 4 0 0 0, g|gfflM:0>Jfc= 2 . 3 
0, tKMjj<Dtt= 1.. 2 8. 

*SS0iJ 4 : PXD = 4 5 5 0, SlS«fl:<B Jt = 1 2 . 
3. J/C^c7)tf:=6. 3 4, 

: PXD=4 7 5 0. 8JgK{t<Z>J*= 3 . 7 
0, irimt)<Dtt= 1. 6 1 % 

Hififl«l6 : PXD=5 6 0 0. «SKft^Jt=5. 7 
6, tr[^^^Jt==4. 8 7 0 

[0 0 5 3] **M©»jfi*ffiJ343itS*Jfi0l 1 ~ 6 <D 

[0 0 5 4] 
[Si] 





p 

(Pa) 


D 

(mm) 


PxD 

(Pa • mm) 


d : mm 

(n m) 


1 : f c t (001) 

a^ftjS ccps> 


(CPS/nm) 


Mr±/Mr il 


HcJ_/Hcll 


&8S091 


1 00 


50 


6000 


43 


3652 


84. 9 


24. 48 


6. 83 




70 


60 


3500 


20. 4 


1 029 


50. 4 


4. 77 


3. 06 


ami 3 


50 


80 


4000 


38. 3 


21 37 


6 6. 7 


2. 3 


1. 28 


XSM4 


70 


65 


4550 


2 0. 7 


1 305 


63. 0 


1 2. 3 


6. 34 




50 


95 


4750 


36 


2066 


5 8. 7 


3. 7 


1. 61 




70 


80 


5600 


1 3. 8 


1 059 


7 6. 7 


5. 76 


4. 87 



50 



[0055] <f^ffl«s*2~6) Dan atfemc 

(J. ±S6Ufcft*fr©fe4:-C»J«3nfc»l«©X«||5ilff 
KJ;38¥t(TicS-p*£. (0 0 l) k'-i7<E>ffi«&jg£^ 
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[oo5 6] a 3*^1*. *»T*-r»*«A«c»*-r 

[0 0 5 7] 2*o\Z. Sltg:£tt<Djg«TS*ffi<D0iJA 

i/Hc H ic^Tte, -en-en [*i] , B4s«0 

5 d^-fo 

[0058] ffentteisew^ny nfcB4s io 

CXH 5 ^ b PXD >3 0 0 0 i^5 ®ffl 
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[0 0 5 9] (JtttW 3 - 5 ) fcfe* *3S9I(D«iS*i£ 
^rco ±E [*Jfi«l] <OlE«<tW«ttli» 

fcfeo^-^t^iffc [*2j r3*rj:3a«4r©* 
iHiflf(Cct^»tfT(cs^#, (ooi) i7©ss(^s 

ft [12] IC-KU 03l:t)Mt7 o O7hlT^L 

[0 0 6 0] «*a«fl!)BiB*ft«wct*Jt«t«2-5 <h 
LTCDt^-^ ft*<D— f£«T*^-To 
[0 0 6 1 ] 
[*2] 





p 

(Pa) 


D 

(mm) 


PxD 

(Pa • mm) 


d : BUS 

(n m) 


I : f c t (0O1) 
(CPS) 


l/d 

(CPS/nm) 


M r X/M r ii 


Hcl/Hcll 




50 


50 


2600 


52 


1 089 


20. 9 


0. 8 


0. 9 1 


J±l£fl3 


0. 5 


50 


26 


46 


200 


4. 34 


0. 1 8 


1. 25 


itttffl4 


5 


50 


250 


44 


309 


7. 0 2 


0. 36 


0. 93 




20 


50 


1 000 


48 


328 


6. 83 


0. 1 6 


0. 4 6 



Ptf}fa<D®WMfc<Dtt<DmM r JL/M r || . ~BtX$fkW-Jj 
fai:W[HJ5fa<Dm,mt)V)it<DmHc l/Hc II (COUT 

[0 0 6 2] £<Di&3lf#6tl*:l]3{Cj;*U±\ &5€W(D 

pxd > 3 o o o tc-^-rssmictt^. siufflro^ 

[0 0 6 3] $6.lC0 4<hia5{C|IAT-7 p n<y h$nfc 
SHTd^te. PXD < 3 0 0 0 tV^JSBlC^T 30 

[0 0 6 4] 

*>. F e P t f£§P#<E>#XEE (P) U7 0PaT*, 

hlKllEC (D) IJ9 5mmtrlfei. Cffl*fl=r 

liPXD=6 6 5 0 taO. mflB (Si) 

£ytC©<b#CDSIJ¥2r 1 3 nrnlCgg^L/tJ^te. 

liifjiliW L'Mlibiffl 1 ] thl&lt*«^'?i(^f/to TiWiiwffii^ir i'H 

[0 0 6 5] (ffffls»*7) 0 8i:ii. #3fi9i© cross 

©IMifflX^^ h;W»#flcJ:ntf. c©fls«snfc« 
Eco-tH" 6 7 n mf* 0 . Ctl7W£#T«8lffl&fiB 

[0 0 6 6] C©W8t<0««1*tt<!:UT«. Sit 

:£ft£Ert^ft©g|gafl;cDitWfig. BP*>M r J./M r 

II = 3. 9 1T-&D, Sifi;£fa<b®rt^fa©}nffi&7Jtf> 
JtCDM. BP*>H c JL/H c || = 5. 8 1T*5Ct* 50 



[oo6 7] (^-roftfiro^jgw &Lt. -gtmommMti 

[0 0 6 8] 

[^ffiwiffim^si^] 

[EI 2] *5fiW©«ifi5Sffilc*5*t**i6«l 1 ©««*ttt 
[S3] *f69i©«ifi*ffifc: J: MBi]ffi^e£tc 

[@5] *%w<n&&jjmz£ zmm<D, mamfs.^ 
mzm?zmmT'&zmmjifatMf*iJjfa(Dmm.j]<Dit 



(7) 
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[0 7] fflE*ft*©«jfi*ffiC«k*Jt««l tUT«3X 
[0 8] &3lE&*f<Z)8 jS^ffi (C it 2 iLTCS 
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A • *S£^jT s t#btl^ffiiME*a (0 0 1) Wt°-i7ffi 

B-*i6«-c»e.n*sitt<tfflrt*i*i<to»esafk;ojt 



[0 2] 



10000 






1000 




800 




600 


CO 


400 


E 




o 


2 00 


\ 


E 


0 








-2 00 


& 




m 


-4 00 




-600 




-800 




-1000 




-30 



[B3] [04] IB 6] 




PxD (Pa -mm) 
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